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TABJ.& FOR PRESSURE OF AIR ON COMING TO REST FROM
VARIOUS SPEEDS

By A. F. ZAJiM and F. A. LOUDEX

—

In Technical Report h’o. 247 of the A’ational Advisory Committee for Aeronautics theoreti-
md formulas are given from which was computed a table for the pressure of air on coming to
rest from various speeds, such as ~hose of aircr~t and propeller blades. In that report, the

‘ table ga~e incompr&ble and adiabatic stop pressures of air for even-speed intervals in miJes
per hour and for some even-speed intervals in knots per hour. Table H of the present report
extends the above-mentioned table by including the stop press~es of air for even-speed intervals
in miles per hour, feet per second, knots per hour, kilometers per hour, and meters per second.
The pressure valuw in Table II are sko more ~~act than the values given in the previous table.

TO ftih the aeronautical engineer with ready numerical formrdas for fidirg the pressure
of air on coming to rest, Table I has been derived for the standard values spec&d below ic.
This tnble first pree~k the theoretical p~ure-qeed formulas and their working forma in
C. G. S. units as given in N. A. C. A. Technical Report No. 247, then furnishes addit.ional
working formulas for several special unit9 of speed.

.-—

-. .-
—.-

-.—.— --—

- -...——

,.-—

TABLE 1.—FOR3iULAS FOR PRESSTJRE OF AIR ON COMING TO REST FROM MODERATE SPEEDS ..—

viz, for FO<lOOOLuL/hr.
. . ---

Formuk for barometric pIus impact pressure in standard atmo..pheres
-.-d —

.--L

~. ,-

1
Incompressible pI/~ Adiabatic pJpo

. ..=-.*
+.“L-—.—-

GeneraI formda----------J P1.fpo= 1+Pov0v2po ‘ f%= [1+ (-f– u Poroww0h~7-1 --
.- ., . . .. .

Spe:&c@orking formuk, ‘ P@O= 1+ .~471 x 1~ rF “
!“ ~~

Mw=”(l+ L727735x10-W’&):@ - >:=.
., ..—

;..:---.._
1– , “: t t

~,=mi./hr ~ pJpp1+1.20s41 x lo+ro~
Additional Fc=ft./s ~ PI/PO=1+ .56180x 1O-’}”F

ti?%= 1+ .346269X 10+ V#)zM
[

working Y,= knolS/lu
II&= 1+ 1.60513X lIYTF@’)$.~

formulas r,=kln/h
pJw= 1+ 1.60260X lC@F# Pz/Po=(1+ .457684xlo-@T”09’J@

re= dS j %S1 :%%%%

P&%= 1+ 1.33313x10-’F09:~
[P&= 1+ 1.727735xl& V#)’~
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TABLE 11.—PRESSURE OF ~“ ON COMING T(I REST FROM VARIOUS SPEEDS

[Symboki defined at bottom of tablel

Jrspeed
tihemy

o

i!
30
40

50
60
70
80
90

100
110
120
130
140

150
160
170
180
190

200
210
220
230
240

250
260
270
280
290

800
310
320
330
340

350
400
500

700
800

1,000

Worrlelri.wnwractp”br drmdardatmrr3-
KIhems1 std. atmo.- .M3.3XI!7dyn@m%n

hmrnpredbh

“L 0030210
1.0043503
1.0059212
L 0077388
L 0097881

1.012084
L 014622
1.017401
~ ();:42:
..

1.027189”
L 030936
1.034923
L 039162
L 043624

1.048336
L 063291
1.058@7
L 063925
1.069604

1.075526
1.0816W
1.0380?3
1.094730
1.10163.,,
1.10876
L 11613
“1,12374
1.13160
L 13969

L 14808
L 19335
L 30210
1,43603
1.59212
1.77338
1.97881.
220841.

Adiabatlo

1.003024$
L 0043669

.“ .L.0069338
L 0077663”
L 0098223

,. L 0121.36
1.014698”
.1,017509
L 020572
1.023886

: p%

L U36361
1.039702

.L 04430$7.

J. 049176
L 064313
1.059721
1.065397
1.071352

1.11306
1, 12102
L 12931
L 13790
L 14680

1.15602
L 20707
L 33612
1.50688
L 72816
2.01124
; ;;3;

npact prs330r*h fiuuds
per sqnsrw fwt: 1 std.
a.tmo.-2Jl5.8 lb~sq. ft.

mmllyss.

. ...

~

o. 06;”
.256

L 023
2.3~2
4. 0Q3”

6.365
9.209

12.534
16.371
20.719

i
26.5 0
30.92

::%
50.130

g. g

fBi 87.
92.3%

‘;;; :3:

123:81
~~: ’33”

159.87
172.92
186,48
200.a
215.13.

230.h-
24& 82
26L !33

.278. fi

.295. m
.’.

313.35
g! ~

92687
1,253.4
1,637. i
2,071.9
2,558. Q,

Mlabatio

a Ooo

i M
2303
4096

6. 4h2
9.223

.12561
I& 416
20.792

. .
2ii. 639
31.113
37.063
43.647
60.562

5& 116
66.209
74. 8S2
84,041
93.791

104.09
114.97
12& 42
138.43
151.04

164.23
178..02
19241
207.42
223.05

239.30
25& 18
;;: ;;

310:75

330.26
$3: g.

.,07i o

.,541.3
t,.l~o. 6
1,90L O
i, 860.4

npactpressuretn lrwhw C4
~~wla~e. fItmO.=401.2

O.0001
.049,
.197
.443 ‘“
.787

I
:2#

i 411
3.149 ‘
3.986 ~1

; ;’2; ‘

7:086
8.316
9.646

11.071
;: w;

15.943
17.764

19.682
21.700
23.816
26.030
28.343

30.764
33.264
36.871
38.578
41.384

44.287
47.288
60.887

t
5. fi88~
5.8821

31492
39R 57
49206

0.000
.049

:2;
.783

L 231
1.774
2416
3.168
4.000

4.942
5.985
7.130
8.377
9.726

11.179
12.736
14.3.99
113167
I& 042

211024
22116
24.318
2a 630
29.065

3i. 593
34.246
37.014
39.900
4>907

46084
49.279
52665
5& 163
59.777

63.631
8& 319

136.87
206.40
296.50
411.78
55a 05
74261

‘Xcentage
Uf(r!mrm

0.00
.00

: &
.07

:$

:28
. 35

: :;
..62
.73
.86

i ::
1.25
1.40
1.57

1.74
1.92
211
2.30
2.51

i
273 ;
296 ~
3.18 ;

..: g :

“1
3.94
.44; t

4.79 ‘
5.09 !

_.-—

.,
..

....

6.40 !
7.10

11.26
16.62
22, 97
30.76
40.01
60.92

1. .
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T-m IL—PRESSURE OF AIR ON “COMING TO REST FROM VARIWJS SPEED~Ckmtinued

Berometrk PIWfmpactpreaeurefn stwderd atmos- hpaet presalue fn pmmlde bract We+ure h Incheeof
Pheqs: 1 etd. atmo.-LOl23Xl@dyne@n%u w square footi 1 std. water: I etd. atmo.-4ai.2

Ah&a&d
stiO.-2Jl6.8 lbJaq. ft. fn. dlmter

P-
wnd

IncompJxdble Mkbetfc hco&gs Adfefmtic %%- -&

0 L 000000000 “ L 0000000@3 O.000 0.000 0.“000 0.000 :%
L 000066180 L 000056180

;:
119 .023 .023

L 00022472 L 00022473
30

::% :476 .092
L 00050562

.092 .00
1.00050570 1.070 L 070 .206 .206 .02

40 L 00089883 L 00Q89915 L 903 1.903 .366 .366 .03
50 1.0014045 L 001406!2 2.973 2.976 .572
60

.572 .05
L 0020226 L 0020241 4281

70
4285 .824 .08

: g:;:~ L 0027656 E 827 5.333 1:%: 1.122
L 0036002 7.611 7.621 L 464 L 467 :::

“E L 0045506 . L 0045582
100 ,

9.649 1.856
L 0056180 L 0056292 It% IL 916 H% 2.292 :Z
L 0067978 L 0068142 14.390 14.424;; ~ 2.768 z 775
L 0080899 1.0081133 17.125 17.174

130 !
3.294 3.304 %

L 0094944 L 0095267 20.098 20.166 3.866 3.879 ;%
140 ; L 011011 ~ :;;::; 23.308
150 I

2a 401 4.434 4.502
L 012641 26.758 26.877

160
5.147

I
L014382 L 014456 30.444

.5. 170
30.600 ::: “hwl :E

170 L016236 L 016330 34.368 34.667 6.660 .58
1.018202 “L 018322 38.530 38.784 7.412 7.461 .66

:% : L 020281 L 020428
200 ,

42931 43.242 8.258 8.318 .72
L 022472 1.022653 47..569

210
47.952 9.151 9.224 .81

L 024775 L 024995 52.&t 52.909 10.088 10.178 .89
220 L 027191 L 027456 “57.558 5& 119 11.072 11.180 .97

L 029719 L 030036 62.909 63.580
;;

12.102 12.231 L 07
L 03~360 L 032735 6a 500 69.293 13.177 13.330

250
L 16

L 035555 74327 75.263 14298 ;: $4;: L 26

% i i K;$
L 038496 80.392 81.488 15.465 L 36
L 041556 86.694 87.966 16.677 Ii 922 1.47

2843 , L 044045 L 044741 93.234 w 708 17.935 la 219 L 58
290 1.047247 L 043049 lM 01 101.71
3m ; L 050562

19.239 19.586 L 70
L 051481 107.03 108.97 20.589 20.963

310
1.82

L 053989 L 055037 114.28
320 t

116.50 2L 984 22.411 L 94
L 057528 L 058721 121.7$ 124.30

330 : :;)6::
23.425 23.911 z 07

L 062528 129.51 13Z 36
340 !

% 912 25.461 z 20
L 066463 137.47 140.69 26.445 27. O&i 2.34

350 I L 068821 L 070529 145.68
360 t L 072809

149.30 28..024
L 074720 154.12

2a 719 Z48
::: ;; 29.648 30.426 Z 62

370 L 076910 , 1.079045 162.80 3L 318 32.187 2.78
380 L 081124 L 083501 17L 72 176:7; 33.034 34.002 2.93
390 1.035450 L 08S089 180.88 MM.47 34795
400 :

:; ;;: 3.09
L 089888 L 092810

410
19Q 27 196.46 36.602 3.25

1.094439 L 097665 199.91 206.74&o 1 L OW31O2
38.456 .39:769 3.42

I

L 10266 ;OJ. ;7 217.31 4J :5$ 4L 803 3.59
430 L 1Q388 “ L 10779 228.17 43.892 3.76
440 L 10876 L 11305 230:22 239.30 &“ 287 46.034 3.94
450 ‘ L 11846 240.81 250.76 46.323 48.237 &13
460 I i w L 12401 25L 65 26250 U 408 511.497 4.32
470 ‘ L 12410 L 12970 26Z 69 274.55 50.634 , 5Z 814 4.51
480 L 12944 L 13553 274.00 286.S9 52.708 g ;= 4.70
490 L 13489 L 14151 285.54 299.55 54G927 L 91
500 L 14045 L 14763 297.30 31250 57.191 66115 5.11
550 L 16994 L 18051 359.73 38210 69.200 73.504
600 1.20225 L 21728
700

42a 12 459.94 82.356 88.476 %
1.27528 1.30342

800
582.71 64228 11209

L 35955
u%. 55 10.22

L 40813 761.10 &33.93 146.41 166.19 13.51
900 L 45506

1,000
L 53392

L 56180
963.27 l,13&2 185.30

L 68372
217.41 17.33

1, 189.2 1,447.3 22% 76
1, 100 L 67978 L 86121.

27& 41 2L 70
~ 439.0 1,823.0

1,200
276.81

L 80899 2.07050
WO. 68 26.69

~ 7&z: ~ ;::: 320.42 435.91
1,300 1,94944

3233
Z 31650 386.61 g3 ;: 38.66

1,400 2.10113 2.60489 2:330:9
1,500

3; 397:2 443.38 45.75
2.26405 2.94219

I
2,676.7 4y111.2 51472 790.86 53.65
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TABLE 11.-PRESS.URE OF AIR ON COMING TO Rl@T FROXI.. V&RIOUS SPEEDS—Continued

I
I

● 1:
20
30
40

50
60
70
80
90

:E
120
130
140.

150
160
170
180
190

200
210
220
230”
240

Barometricmu ImpactPrfsnlm in Staildnrdrtmos
phorex 1 std. .atmo.= 1.01118Xl@dyncekm~=m

Jiwmpredble . ‘Adiaixitic

“[”J““-- ““””*”--f:-.,.=:-”: .“. ,
~ -:,-J,.. .” ., .>- ~.:,. .. . .

.-.

L 0000OWJO
L QO0160.Z6
1.000641Q4
: Oo;xl;g.

1.0040065.
1..0057694,
1.0078627
L 010257
1.0129S1

i oiGo21--”
1.019391
1.023077
1.027084:
1.031411

,1.086059
L 041027
L 046315
1.051924
1,057854.

1.064104
L 070675
L 077566
1.034778
1.092310

1: 10016-“
1,1.0834~. 116M=:-

1.12567
L 1?478

.:

I

1.00000000

! .:.: :%#;:
!.

1:00%665
!.

1.”0040122I 1.0057814~ = . -EU07S7Z6
I . . .y.-o~~~~~

t.
L 013041

~ “’1 i.”016118:”
I ““l,019526

1.&wx33
“1.027347
L 031765.,

“““‘“i. 0$6624.... .-l: ~4.1&2

1.047087
1.052893

.. !..w~.y_
....

065584
‘“ ‘i: ;7;;7;:

I. 079740,
1.087275
L 0953937.,-...-.,7<.

. . .;.. ~0380 ....

1.11259
1.12179
1. 1313g
1.14139 :“

.. ...-. . . . ..
IMM primurein Wunds
par eqllarefoot 1 std.
atmo.-2J18.~ lb./sq. ft..-

I&O&lgre&

: :-
.0.cm
L%
3.053

., 6.428
---

& 4s1
12.2E3
16.623

-.2”1.7r2
27,478

;73”6
&

~“:~””g
. ~=

“’136.%=
149.60

164 ia
179.a
195.40

~.
212. w

“;220.”%l-
24;”g

285:.~Q.
-:

306.
4i& &
642.79
84& 10”

1221.3
1662.3
2171.

i2747, ,’;

._-—

Adfabatlo

0. Ocfo
.339

L 357
3.065
5.433

8.493
12238
16.669
21.790
27.605

34.119
41.333
49.254
57.888
67.240

?7.a14
88.127
99.674

111.96
126.02

138.83
163.42
168.79
184.96
201.93

219.72
;:; 3J

278: L1
.299.29

$21.37’
445.52
w. 31
976.48

1494.1
2182.I
:;:: :

,. ..-,. ~. —---
hipactpremureIn lucks of ‘

~~;asw~. atmo.-407,2

Incom re
Ibg

0.000
.065
.261

1: 1%

\~. 631
2.349
& 198
4177
5.286

6.526
7.896
9.397

11.029
12.791

14.683
16.706
1& 869
21.143
23.558

26.103
28.779
3L W5
34.522
37.589

40.785
44116
47.573
61.173
54882

ML730
79.942

104.41
16114
234.93
319.’76
417.65
628.69

Arlkbatic

o. Ouo
.065

: &
L 046

1.034
2.354
3.207
4.192
5.310

6.563
7.951
9.475

1L 136
12,935

14873
16, 953
19.174
21.538
2+4049

26.706
29.513
32.470
35.579
ML 844

42.267
45.847
49.698
53.498
67.574

61. ;2S
85.703

11433
187.84
287.41
419.77
593.86
821.14

I

%&&-g

.,0,00
.00...

. 0!2
‘- .06

. Ofl

..;:.
.28
.36
.46

7.’ . ;;.,-

.83

i H

L 29
L 47
1.67

“Hi

2.31
2, 55
280
3.06

*

3.34

3.63 ‘
:;;”

.467
4.90”

5.26
7.21
9.49

15.14
“22.34
31.28
42.19
55.34

t 1.
=.. _

.
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●

TABLE IL—PRESSURE OF AIR ON COMING TO REST FROM VARIOUS SPEEDS—Oontinuecl

o

M
30
40
50
60

z

1%
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

%
280
290
300
310
820
330
340
350
360
370
380
390
400
410
420
430
440

4W
470 ,

?4 !
600 I
510
520
680
540
550

w
800

Barometricph19hn~ ~ instandwdatma3-
@@rw I std.atmo..l.Ol22)(lWd~=~

I
Incomp-ibIe

t

i .Awdfc

L 000000000 1

L 000046660
L 00018664
1.00041994
1.00074656
L 0011665
1.001679S
L 0022863
L 0029862
L 0037795
L 0046660
L 0U56459
1.0067190
L 0078855
L 0091454
1.010499
L 011945
1.013485
L OKJL8
1.016844
1.018664
L 020577
L 022583
1.024683
L 026876
L 029163
L 031542
L 034015
L 036681
L 039241
L 0+1994
L 044840
L 047780
L 050813
L 053939
L 057159
L 060471
L 063878
L 067377
L 070970
L 074656
L 078436
L 082308
L 086274
L 090334
1.094487
L 098733
L 10307
L 10750
1.11203
1.11665
L 12136
L 12617
L 13107
L 13606
L 141.15.
L 16798
L 22863
L 29862
L 37795
L 46660
L 56459
L 67190
L 78865
1.91454
2.04985

L Ooooooooo
L 000046660
L 00018664
L 00041999
L 00074675
1.0011670
L 0016808
L 0022882
L 0029894
L 0037843
L 0046737
L ~56573
L 0067351
: :;:;:;

i 01053s
L 011996
1.013650
L 015199
L 016946
L 01878S
L 020728
1.022766
L 024901
L 027135
L 029467
L 031899
L 034430
L 037062
L 039795
L 042627
L 04556i
L 048699
L 051742
L 0549S6
L 058335
L 061787
L 065349
L 069012
L 072787
1.076667
L 080657
L 084754
L 088966
L 093284
L 097718
L 10226
1.10692
L 11169
L 1165S
L 12159
L 12671
1.13196
L 13732
1. 14?80
1.14840
1. 17s30
L 24791
L 33184
L 43173
L 54960
L 68779
L 84896
203633
2.25347
2.60433

Imw@ pr.ssnre h Mlogrmm
per square meter: 1 std
atmo. = N1332 kg/rni

%%’1-
.
o-m
.4s

L 92[
4. 33!
7.71:

12.05:
17.3M
23.62
30.85:
39. 05(
& z~
5& 3.%
69.421
81. 4Z
94. 49(

103.48
123.42
139.33
156.20
174.03
102.84
212.60
233.33
25h 02
277.68
.30L 31
326.89
35L 44
377.95
405.44
433.88
463.29
493.66
525.00
567.30
590.57
62479
659.99
69& 14
733.26
771.36
Sla 39
860.41
89L 38
933.33
976.24

1,020.1
1,064.9
1, 110.7
1, 157.5
1,205.2
1,263.9
1, 30~ 6
1,354.2
1,405.8
1,458.4
1,735.6
2, 362.2
3,085.3
3,906.0
+ 820.9
5,833.3
6,942.1
8,147.3
9,449.0
0,847

Adiabstic

0.00
~g

433
7.71

12.05
17.36I
23.64
30.88
39.09
4&28
6a 45
69.58
81. 7~
94..79

108.88
123.94
140.00
157.04
175.09
19412
21416
235.22
257.28
280.36
304.46
329.58
355.73
38292
41L 16
440.42
470.74
50212
534.60
568.12
602.72
63%38
676.19
713.03
75204
79212
833.36
;3; ::

9ti El
1,009.6
1,056.6
1, 104.7
1, 154.0
1,2045
I, 256.3
1,309.2
1,363.4
1,41&8
1,475.4
1,533.3
1,842. 2“
2, 66L 4
3, 42&6
~ 460.6
6,678.5
7, 106.2
8,771.5

10,707
12951
Id 646

Incom es
d

0. 00(
“.4X
L !33(
434
7. 7Z

12001
17.37!
23.6%
30.88(
39.091
48.26(
5& 3Qt
69.49!
8L 66(
94.6$31

108.59
123.55
139.48
156.37
174.22
193.04
.21283
233.58
255.30
277.98
30L 63
326.24
35L 82
37K 36
405.87
43L 34
463.78
49& 19
526.56
557.89
69L 20
625.45
660.69
696.88
734.04.
772.17
81L 25
85L 31
892.33
934.32
977.28

1,02L 2
1,066.1
1, 111.9
1, 15&7
I, 206.5
1,265.2
1,305.0
1,355.7
I, 407.3
1,469.9
1,737.4
& 36L 7
3,088.6
3,909.1
4,826.0
6,839.6
6,949.5
&M6.o
9,459.1
D,859

“1
Pementag
dtflerence

AdIebaLIc

l—
UC$J
~ $22

7. 72+

. % q
23.6671
30.919
M&;~l

*51!
169.661

81.789,

& :&i

124.07.
# g

17i 27
194.32
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TABLE IL—PRESSURE OF AIR ON COMING TO REST FROhf YARIOUS SPEEDS-Continued
. ..-
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